The general trends of the temperature dependence of the thermal conductivity, K , of semicrystalline polymers have been well-established between ?. 2 K and room I temperature . We have studied in detail the influence of (i) cr?stallinity2 and
3
(ii) crystallite orientation , and have found that above and below * 20K the variations in K with these two parameters are completely different. At the higher end of the range the conductivity increases both with crystallinity and with orientation. At low temperatures, on the other hand, the specimens with the greatest crystallinity have the lowest conductivity with values at " . 2 K roughly an order of 4 magnitude lower than those found "universally" for all amorphous polymers . These low values, furthermore, are to be more or less independent of crystallite orientation. This rather dramatic difference in behaviour is attributed to the conditions arising at low temperatures when the phonon mean free path, R, becomes larger than the dimension of the structural units. As the difference in density between crystalline and amorphous regions can be as great as 20% the "structure scattering" of the composite polymer gives rise to a thermal resistance that is considerably greater than that of the amorphous material alone. For these materials this structure scattering argument seems preferable to the 2-level phonon scattering explanation that has been applied so successfully to materials that are completely 5 6 amorphous . At still lower temperatures it i s found that for polyethylene (PE) the variation of K with T undergoes a sharp decrease in slope, changing at a temperature T* from a dependence of about T~'~ to a variation that is almost linear. The anomaly, although towards the lower end of the temperatures, has been clearly established7'*" -and has been explained by the dominant phonon wavelength, A, becoming greater than the thickness of the crystallites. In the latest study it has been found to occur
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JOURNAL DE PHYSIQUE at a higher value of T* in a specimen of PE that had been extruded. It therefore appears that we can define an "ultra-low" temperature range in which the orientation properties of the crystallites are again of importance.
We are now reporting on some systematic srudies of this effect by making measurements on a modified form of PE, Rigidex 100°C. Hope has obtained some indication of a reduction in L with increasing A, but we must also consider an increase in the number of intercrystalline bridges created during the extrusion process. From figure 2 we see that the conductivity is changed both above 20 K @ at "ultra-low" temperatures.
Very generally we may argue that the change in slope at T* with falling temperature indicates a transition to a regime in which the mean free path is parallel to the extrusion direction). We should like to thank Dr P.S.Hope and Professor I.M. Ward for their interest in the work and the SERC for continued financial support.
